The paper considers the specifics of connection setting between deformations and stresses as applied to the problem of large non-linear oscillations, when deformations are considered arbitrarily large. It is noted that the introduction of some arbitrary physical relations in the computational model can lead to the establishment of a nonconservative system. It is shown, for example, that distribution of the ordinary Hooke's law formulas to the area of large deformations leads to the establishment of material with the non-conservative properties. The examples are given for the numerical solution of problems with the nonlinear oscillations, where an increase in the oscillation amplitudes or occurrence of unauthorized internal friction is shown. The simplest version of the material properties free from the indicated deficiencies is given. One of the paper conclusions is that when specifying the elastic properties of the material, it is necessary to ensure that the resulting system is conservative.
The paper relates to the field of structural mechanics that considers the dynamics of deformable systems without any restrictions on the magnitude of displacements and deformations. In order to reduce the scope of work, it shall be limited to non-linear elasticity, isotropic material, and the plane stress condition. From the geometrical point of view, it shall be assumed that the system can be considered using a triangular finite element, the displacement field in which is given by a linear function. The object of practical application here may be the dynamics of inflatable capsules when they are filled with air [1] . The dynamic solution method in the examples given below is based on an explicit computational scheme with extrapolation according to Adams [2, 3, 4] . The article, however, is devoted not to the integration method of the motion equations, but to the influence on the resulting motion of the selected physical relation system, that allow one to determine stresses and then the nodal reactions in the element using the wellknown deformations. Figure 1 shows a triangular finite element before deformations (solid line) and the same element after deformations (dashed line) at some current moment of the dynamic solution. The deformed element can be combined with the initial one to calculate reactions in the local axes ( Figure 1 ). In the original triangular element, it is possible to select a square with ordinary sides that correspond to the main directions. After the deformations, this square will turn into a rectangle. The problem of determining the main directions with the well-known position of the element points is a fundamentally non-complicated purely geometrical problem and its solution will not be highlighted. It only shall be noted that the main directions in the original and deformed elements do not coincide, since the elementary square undergoes not only a deformation, but also a hard rotation. The current values of the main deformations and shall be determined since the displacement field inside the element is given. The values and can be determined in different ways; here the relative elongations shall mean the ratio of the segment elongation to its original length. Figure 2 shows the unit cube before and after deformations. Now we will discuss the issue of calculating the reactions and in the system with two displacements and . We will first consider the possibility of using the usual Hooke's law formulas, in the form in which it is applied for small deformations. For the main stresses and for the main deformation in the direction of the plate thickness the formula shall be as follows: (1) where is a modulus of elasticity, is a Poisson's ratio. Further, it can be assumed that the obtained stresses refer to the deformed dimensions of the element, then the required reactions shall be as follows: (2) Having determined the partial derivatives of the reactions by displacements, we shall obtain the elements of the tangent stiffness matrix for the system shown in Figure 2 . (3) The formulas (3) show that the tangent stiffness matrix in this case is not symmetrical to that means that the system is not conservative [4] . The special particular case is possible when but this is exactly the exception. Non-conservativeness in this case means that the use of this material model shall lead to an increase in oscillations or to occurrence of an unauthorized internal friction, that is there shall be not just an inaccurate reflection of the material properties, but a qualitatively incorrect model behavior. We shall consider a test case. Figure 3 shows a plane computational scheme. The triangular finite element with two fixed vertices is connected to a much more massive and rigid rod element A B. Point A is given with an initial velocity corresponding to its counterclockwise rotation. The rod material has a moderate Voigt-type internal friction that provides a quick transition to the motion that can be approximately described as rotation around point B.
The diagram Figure 3b shows a case where the triangle material has the non-conservative properties described above. The specified initial counter-clockwise rotation of the rod A B initially slows down rapidly; the nonconservativeness is evident as an unauthorized internal friction. When the rod stops, it begins to unwind in a clockwise direction. Its angular velocity and rotation frequency are increased. The system works like a perpetual motion machine that means, of course, a qualitative error in the physical relations of the model. This article is devoted to this negative specification. The wellformed material properties are certainly known [5] . However, the process of forming new material properties cannot be fully completed. Sometimes, the quite complex computational algorithms can be used to obtain stress values, and during their development it is possible to obtain negative results similar to those just considered. Having returned to our formulas, it shall be noted that they can be greatly simplified and the non-conservativeness defect can be removed by assuming that the strain energy of a single element (Figure 2 ) is expressed through displacements as follows:
and then the reactions shall be determined by formulas ; .
In this case, the matrix symmetry shall be guaranteed. If these simplifications are introduced into the computer program, then instead of the incorrect diagram in Figure 3 , b we will receive the diagram with stable rotation in Figure 3 , c. We will demonstrate the considered specifications with a more complicated example. The thin membrane in a stress-free state has a square form with the sides of meters, thickness of 10 -4 meters, the density of the sheath material of 10 3 kg/m 3 , modulus of elasticity E=120 MPa, the Poisson's ratio of . The membrane is affected by its own weights and nine equal, suddenly exerted and single forces of 1444 N directed upwards. The forces are applied to the central points of the sheath model. The system nodes are influenced by the external resistance forces proportional to the node velocities and their weight with a friction coefficient of 5 s -1 . The expected motion scenario is that the membrane is elevated from a horizontal position, the damped oscillations are available for some time, after which the equilibrium position shall be established.
If we take the material properties as nonconservative, then the expected scenario shall not be implemented (see Figure 4) . At first, the sheath takes a position close to the equilibrium position that can also be judged by the vertical displacement diagram in Fig. 4 . Next, there are increasing fluctuations, like a flutter that lead to the time moment and to the computational chaos (see Figure 4) . If we take the material that corresponds to the conservativeness properties, then the solution shall be relevant to the scenario described above, its result is shown in Figure 5 , the system is almost in the equilibrium position by the time moment . It shall be noted that with a decrease in load, when the deformations are actually small, both the material models considered behave practically consistently, and the non-conservative properties are weakened so that they can be ignored. An increase in the external resistance forces also leads to the fact that the system is out of the equilibrium position, but this transition shall be surely simulated incorrectly. 
CONCLUSIONS
1. When the material is simulated, it is necessary to ensure that the material has conservative properties. 2. The extention of the traditional Hooke's law formulas for small deformations to the large deformations leads not only to the inaccurate physical relations, but to the qualitatively incorrect material description that leads to the energy release during nonlinear motion of the system. 3. The symmetry of tangent stiffness matrix can be used to control the nonconservativeness properties of the computational models.
